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m m « 

M,m (Fe-Cr &&&$m) % *HSrffiVNfe*m«?fc33J:t5, *©8**©»!3i#ife 

w-^^ ©t«m f^^mtix gjc«g§^m t>3ftffl-rs 1 36$ 
i &m-r ^ f v r&m&A'^-T (ysz) & k(DA a-^tem&wfc'mffim&m 

V\ ^©Wffiir (La, Sr) Mn0 3 ^<Di»(3S^l) 2$5£tF Ni/YSZ(Ni k4 V hVT&fe 
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x * 

^<D& 0 fc^^t^ Wii" h <D t LT, Q&ks (La, Sr) Cr0 3 ^(DmW, 1 ^ 

?**m^bftx%ti 0 b^u ir^^^te. ;tox<i4;«<, ^fci^ffi-efcsr 

i©J:5&^K:j&£6i£^L/r. 6-264193 -5§-<2^tU3:, @# 

MWM^mM^JiW^i: b"C> C : 0. lmass%£n^ Si : 0. 5—3. Omass% s 
Mn : 3. Omass%£AlN Cr : 15— 30mass% Ni : 20— 60mass%> Al : 2. 5—5. 5mass% % 

«f6t|[i: Fe frbf£Z>*—xy L i-j vm^T>^m^m^tix^ 0 U£> 

U Al t Cr &*Bi5*^trfcit>{;i> Al ^m^^r^^ LfcS£f&£ 

A «8¥R l^yby T^fce^^T (20 «Cd^6> 900^ 

WIW^W 9-12X10^ o C)^J;bi^U•rml^gI^^#v^(20 , C^fe 900<C 
^-e^03ft^» 16-20 Xl0-VC)fc£\ ^id^ih^^tj^o-CiM^^-t-S 

Ni 20-60mass%»"t-6i^S^fcSo 
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#HJ3p 7-166301 fflmt&tmfflftW&M b 
UT> Fe : 60~82mass%^3<tt5 Cr : 18~40mass%d^^§#5|SHe:> 

(Dommt (D?&<Dmmft*mj&rz>7tm a a , y, ceu^^AD zmnvtcgm 
7-145454 mi^mmm^mnmm^MMnt lt, 

Cr: 5~30mass%, Co: 3~45mass%, La: lmass%£TF. 3»SSi s ^KWJ!l Fe 

#^9-157801 -g&mir^ sft^ws®^®?^^^— 

^£ LT, C : 0. 2 massftfiUN Si : 0. 2~3. 0 mass%. Mn : 0. 2~L 0 mass% N Cr : 
15~30 mass%, Y : 0. 5 mass%OTx REM : 0. 2 mass%OT. Zr : lmass%OT. 

$t>K, wm^ 10-280103 ^jmizn, mwmt^mmnmm^^^—^^ 

PftMt U"C, C : 0.2 mass%WTs Si : 3. 0 mass%^l^ Mn : 1.0 mass%£*T> 
Cr : 15-30 mass% Hf : 0. 5 mass%^Ts m^^mM^Fe ^h^U^m^ 

tix^Zo t^u ^tih^t^m^9-i57Boi^mtmmK, mmtmmvx 

$T> 700-1000^ #3&93#i=Hlfci-5 700-900^ V> 5 SSft-eteffl*^ 
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&wmkimwmwfo0>'< ^?—^*??m&mttPc\$.. mm^^^tcma^ 

So 

£#<^t?&llWB-i> fCI^T't*V\ £fc N Fe-Cr 

o£9> Fe-Cr ^l^K REM Jfe^^nL-fcfcitT?^ ^ffi t UT 

tm&mtfPt (Fe-Cr *3«3;^o^S$t5fsi-fflv^cW«?&Srffi«-r5ri: 

^a^T (YSZ) tOii^m< > d>o % m^^tt^^^nfc^^^ 
f57x7^ f^S^^Mm^tvTV^S^ fiSfcgE^J;?^ Fe-Cr 

&izmz rem * ^srasap \,tctme>%mx*\^ ^(omm^-t^x\ $ e> ^sinm 
b rat, _B£ vtz.mm&mk-r z> ±Mzmmkmzm$-tmmm<D§mizm 
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m^^^W^^m^-M^Sxm^ Cr, Fe *5<£tF Si ^^-%M(oism.^nm 

isbK, Mo— Nb %km^<o, mmmK^n^m\m<ommw)mi^r^h^omm 

Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Zr, Hf <DWftMZ.£*<>XV5itX*% %>Z.k 

Jb|2^P^^S<5#BB^$nfc^Kf*> C : 0.20 mass%£*Ts Si : 0.02~1.0 
mass%^ Mn : 2. 0 mass%]^T> Cr : 10~40 mass%. Mo : 0. 03—5. 0 mass% > Nb : 0. 1 
~3.0 mass%t?^o0.1^Mo/ / Nb^30^^:U £ Sc, Y, La, Ce, Pr, Nd, 
Pm, Sm, Zr &£T$ Hf WfrbMli&lZ 1 USi It ft 2 URii^ffT? L 0mass%OT 

SUtSFeft, Crft*5<fctfSiSfl5, IWB^JW^K:^LTTT^(l)^*^i-5*» 

[WW Fe]+[#f ft Cr]+ftff i±i Si] ^0. 01 mass% •••(!) 
r^T% [*fWFe]: Wfctifl&fc^fcttS Feft(mass%) 

mm Cr] : -Wttrtfekl^^S Cr ft (mass%) 

mm Si] : #f tftffofc^HS Si ft(mass%) 
J; y> mmz-tt. 0. 03 mass%£Lb-C&5o 

wfijui^i vtcm&ommr mvoiz$$.tiz Fe ft, cr m&£T$ si *&s N ttns^M 

5 



WO 2004/015156 



PCT/JP2003/010060 



[^fmFe]+[^l±JCr]+[™Si]^0.03 mass% • • -(2) 

w^T?, C*fWFe]: WttrtWu-g"**!,* Fe ft(mass%) 

mm Cr] : $fmm^-&ft,Z> Cr * (mass%) 

mm Si] : VtmmZ'SSiftZ Si ft(roass%) 
£ V) Hm^n 0. 10 mass%gJLhT*fc<5o 

m^^*^S Fe ft, Cr m$$£Tf Si ft**. fu|B^«W^U-CTI5©(3)^ 

ttl Fe]+[#f ft Cr]+[^rm Si] ^0. 02 mass% • • • ( 3 ) 

mm Fe] : TO^(cl^*^5Feft(mass%) 
mm Cr] : *ff HWME^ixS Cr 4 (mass%) 
[^W Si]: Si *(mass%) 

£ 9 ^aictt 0. 05 mass%^_bT?fc6 0 

*fc, 5fcBK^ C : 0.20 mass%£*lN Si : 0.02—1.0 mass%, Mn : 2.0 mass%£* 
T> Cr : 10—40 mass% s Mo : 0. 03~5.0 mass%> Nb : 0. 1~3. 0 mass%-ed^O 0.1^ 
Mo/Nb^30^fcU £b^> Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Zr $5 £tfHf <D<p 

3F5naffiPRMS»d* h ft 5 <£ ? KiPHI $ ftfciPSiSf $t£r> «fc <9 Wi»R^ U ^JBEM 

Fe ft, Cr ft&J;tJ?Si fttf*. B&fB&JSWW-fcf LTT1H<£> (1) ^^^Mi" 
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[^fmFe]+[^mCr]+[^fmSi]^0.01 mass% •••(!) 
rrt?, [WttiFe]: «fW*m-&*tb«Fe*(inass%) 

mm Cr] : ffiWfoKStLM Cr ft (mass%) 

[WW Si] : *f iW&K^r* *V3 Si * (mass%) 
«fc Y) tff&KXi. 0. 03 mass%^_h-efeSo 

^m-g-^ttS Fe ft, Cr **3«tt^ Si ft^, ^©&JR*^^UTT^©(3)j£«3« 

mm Fe] + BFf ffl Cr] + mm Si] ^0. 02 mass% • • • ( 3 ) 

r^T% DfcJffflFe]: Wm^^*tv5Fe*(mass%) 

[tffffiCr]: Wttrtfe|Ci-g^HSCr*'Onass%) 

[WW Si] : #f ffiW^ifei-uS Si ft (mass%) 
<k V) 0. 05 raass%^_bT?fe^o 



03 : mi^w^Mw^(DmM^m^^M^^u^w^,m^ vtc.m~ehz> 0 
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( 1 ) Mo : 0. 03—5. 0 mass%. Nb : 0. 1—3. 0 mass%T?d>o 0. l^Mo/Nb^30 
^W<D&jmPcliZ, Fe-Cr %k<D&&:&&frk U Z<D&&mj&te& fcfc:. Mo £ 

Nb £^«H-s -r t r: * t> , @#:m^»5isfmm^«^Tfe^ 7 o o<c- 

9 0 O'CiDMU - gfimntifflmgZte&^X. Mo N Nb # Cr, Fe N Si Wot, # 
*©^r^b-a^^W^#^WW$^ Cr, Fe 33.3;t^Si &<D&tt<Dil&&m 
SrfWffllU »te14<£ftX&0oTV^ o L^U Mo *3«fcT*Nb ©iBPJ&gMSaPX 
14&3&ffc;£-t3:5fc*o Mo : 0.03—5.0 mass%, Nb : 0. 1—3.0 mass%"e^o 0. l^Mo 
/Nb^30 <Diimte®fefZ> 0 Mo/Nb ®ffi«r_b|B3|5i8^KJ£Ufe3ffi*ttH Mo 

/Nb<0. 1 *3£"0? Mo/Nb>30 ©f^, ^nh(D^m^^<0^^<DmmM^+ 
B^'l4^f^Ji^m^#btu^V^6>-T?fcSo Mo: 0.1 

—3. 0 mass%, Nb : 0. 1~2. 0 mass%"e 0. 5^Mo/Nb^30 -efc5«, 
(2) C : 0.20 mass%^T 

W:^ 0.001 mass%^_bSr»I-f-S©^M*bV\ U&*U m&P*^ 0.20 mass%3r 
ISfcSfc, *PX&£r£{fc£^' Cr t^fSw2fl<l«J: Cr 

M&WJ>£ltZ>tclt>, 0.20 mass%OT(^JRBi-5 0 iU^SKCtt 0.10 mass%OT 

(3) Si : 0.02—1.0 mass% 

i4<£>&Xb&*B< ££*>l^ ^•ftl^^-S*f^#®#3©J:m^^^v> Si0 2 &3= 
^t"CS^ftt^T§*5©X% 0.02—1.0 mass%Kl(R3ei"5o ^f*b<f* 
0.05—1.0 mass%-^$)6 0 

(4) Mn:2.0 mass%£TF 
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0.05 Bass%£JLb*SSbPi-«©* s S*UV\ U*>U BfeftSSSf© 

(5) Cr : 10—40 mass% 

Cr ft Cr 2 0 3 &Jg©3yifcfc:«k 9 , i9B^^itJ^^ltt^jH^ri-S^:«>K:M 
3&7n^-efc-5o U«»U 3ME©«fln«*PXtt©5&-ffcft4B<©*C^ 10~40 mass%i£lS 
3&f-5 0 £ 9 JftSfctt 10~30 mass%T*fcS 0 

(6) Sc, Y, La, Ce, Pr, Nd, Pm, Sin, Zr, Hf : lgtfcft 2®^^^ 
1. 0 mass%£TF 

Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Zr*5i;tfHf 2«BA-L«r-&tf 
T? 0. 005 rmss%&±(D&S;OWM^m\&&<Z>&^&&fa ± ~tlZ£o XM 

1. 0 mass%WTl-PS^i"-5o <t Y) 0* L< 0. 005~0. 5 mass%-<?&5o 

(7) ^rOfifc: 

Al : 2.0 mass%£JLT. Cu : 0.20 mass%£A~F\ Ni : 1. 0 mass%£J.Tx V : 1.0 
mass%£JLT> W : 3. 0 mass%£TFx Ta : 2. 0 mass%OT> Ti : 0. 5 mass%WT. Mg : 
0.05 mass%OT. Ca : 0.05 mass%OTx Co : 5.0 mass%OT 

&Lk<D&tfcft<Dm^ Fe ^XXf^m^Pm^^o <&U W&TCfcS P, 
S, N tfS, ^tJvettP : 0. 05 mass%^Tx S : 0. 05 mass%OT> N : 0. 5 mass%£* 

(8) *ftwfe©*rtn* : 

T?£>5 7 0 0°C~9 0 O'COiftm • «I^NWflCHiefflat«K:*5V^x W©feWfff 

mhm%iX~hZ> 7 0 0°C~9 0 OtOi^S • ^K^>Kffl^i-*5V>T N #fi<£>:&JS 

Il8te^£r^©^te#f ffi £-£<5 r £ "C N Cr, Fe *5 <fct^ Si ^(D&%m<DW$$$M 
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Fe, G\ Si <0 5 *>^gP^SJi|B®^Jg^^^^tb5©-e, *fffi«J^**tS 
Fe Cr £tf Si *©£tl*fcfl*frt- 5 r £ -e^JRW-fb^»©«fffi»«rft fl«" 5 

OWffl^-a^^ FeS, Cr ft*5<tt^ Si ft**, huIB&JI**^^ UTTfEtf) ( 2 ) 

[*ffttlFe]+CWl±lCr]+[*lTmSi]^0.03mass% • • • (2) 
WttlFe]: Wttl^l(-^^Fe*(mass%) 
[ffffl Cr] : Cr * (mass%) 

ftffffiSi]: mmm^^tl^ Si *(inass%) 
J; <9 «tS(^^ 0. 10 masS%gJl-h-efe6o 

K&^X, ^W^c^mS Fe *, Cr **5<tTJ« Si H&|B^MW^^ UCT 

|a<D(l)^V^JS:i-S ZbtmiE. IA\ 

WftH Fe] + DDrtti Cr] + mm Si] ^0. 01 roass% • • ■ (1) 

mm Cr] : ffimm~^frZ> Cr S (mass%) 
[«rW Si] : titmmi^titlZ Si *(mass%) 
<fc«9#»:te0.03 masS%^iiT?fe5„ 

_hia (i) ^^^*fc#^, «WiW®i©MiiT?$)5 7 o o^c 

-9 0 owmB. • n^m^mmmm^^^x. ^<ommm, -r^-h^mm^ 

fc*5, ii&figflEMfci-fcsv^ ^jem**^ 500-900^, 1-200 mm. 
ts^is, *wmm<Dmfflm.'?, %rmwm^x, -mmm^^* Fe *, cr 

«tt^Si mK tm&MMWfctt VTTm<v ( 3 ) ^Sr»JE$*« J: 5 m UT fe J: v \, 

BJftti Fe]+BFrffl Cr]+[*f m Si] ^0. 02 mass% • - • ( 3 ) 
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Wttti Fe] : *fffiWfc-£S*i,5 Fe 4(mass%) 

[Mm Cr] : ^JftfMfclZl^ftS Cr *(mass%) 

mm Si] : tttltU^^S Si *(mass%) • 
£ <9 &&\Z.1fc 0. 05 mass%£U:-efc6 0 

fc*3, Fe, Cr *5j;tf Si ©#5SR©WW»^ WmtfttiS*9&&t£. ff« 
<Dl«fr§r, 10%A A^fl^l^ (10%Tir ^/KT-fe * ^E-~ A 

$ tbfctLfcttttiW^CO Fe, Cr *5 J; Si © ft&iSJSHfcliaSI^:^ X^###n& 
(Inductively Coupled Plasma-Atomic Emission) lZ.£.o Xfelk&tit U N r<D$^i>6> 
Fe, CT#i&TfSi <D&7cm<0$rmML (&mtfW-fctt1'Z> mass%) &3fc£>fc: 0 
(9) ||&BI«fM£fc : 20 c Cy^£> 900°CT? 13. OX lOt/TOT 

j&§mK sMk-tzmmmmmz. 20^^ 9oo*c-e is.oxiovxot-^&So 

mmmMWs 2(PCfrb 900°CT* 13. 0X 10-*/°C&Mx.Z> bW$a@!k<£>Wi^£. *) MMW 
tmMVXV$L5te*:ti&hZ> 0 r^fcfe, iWtii, 20°C^6> 900^7? 13.0 
xiOVTOT^bfCo £V)#F&V<^ 20°C2»6> 900°CT? 12. 6X lOVX^Tpefc 
So |»Sit©lSli> T/V^^ffl^-C 20mm X 5mm <£>f*2|Sf3r 20^ 

S'C/^-e^tl.U mX:fcML-tc.m<0&ttfcl<0-*fe% Lmm £Ufc££, (L-20)/20 
£r (900-20) tr^fiJ -5 ZbfcX *) 3cfcfc 0 ^V^/HcoV^ 3«^U ^r^ 5 ? 

(i o) mmmnM • 5 omQ-c^mr 

5 0mQ-cm 2 £rjg;t5£ N m©4&tg#^U<i£T-f-£ 0 r©fci£\ m^^it^ 

5 OmQ-crfOT^UfCo <£ <9 U < ft, 30mQ -cmPOT^feSo &*5 N 

fi, HI 2 (^-T J; 5 ^ J¥£ lmm -T? 20mm ^OPt^-ClW (20mm ^ : lmm 33 £ 

T^5mm) JhT^tl^tb© Pt »«SfETOffix SEE^^ffl©Pt^^-U 

$ fete 0. 2MPa ©#S^rd4tfc^-e 800X^(0^ 1 WmtftMU 1.2A ©«i!E«r«EU 

X±T<D Pt JK©|HJ©«l£«rSIJ£ U # htvrdt®mM\Z-Wk 4cm 2 Sritio 
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(id mtv^ihtm, 

(— mm) & s v ^ 7^*7-< y&zl Tf^/vr vim \><d 2 nmm a s > 

(1 2) 

nmtewmvfcmm&mku mm'n&wmm>iwm (ss-vod) t-<t »? 2 

v\ *BtfcJ:t)#e>tbfc^9^W: % j&^S^^MU fTOESEU 700~1200 C C 

mirz>m&(omttt\^x%mxtbZ> 0 — ^w^Anxicj;?)^^-^^^^ 

_hfM«^^G>fc^raiU £>5VM2££>K: 700~l200'C<z>$$ 

t§n?fc5 0 *fc. ^w^©fc^©^px« N Jzia^o»x^u^pxm© 

#l>Lk£. =a^— f^PX (corrugate) > ^y^^RX^BiJ^^&^T^ 

5oo~9oo°c, i~2oo i^fWs t/v^v, ^^iS^#ia^^ mmxm&v 

X, $fmm^&tlZ> Fe #, Cr A&XXP Si Btrf5^^(-*f bTT!2<Z> 

(3)^&^J££i3r3£5i-UTt>.J:v\ 
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Rffffi Fe] + Wfm Cr] + [#f fctt Si] ^0. 02 mass% • • • ( 3 ) 
rr-e % mm Fe] : ffimm^titlZ Fe fi(mass%) 

[WW Cr] : =t>f Hb^^^^S Cr * (mass%) 

ftfftti Si] : #f WW^lfe thZ> Si * (mass%) 
<}: Y) Smfctt. 0. 05 mass%^_b-Cfc-5o 

^S^tfrettSKMIG (Metal Inert Gas) N MAG (Metal Activ 
e Gas) . TIG(Tungsten Inert Gas) ^<OW^<OT— *S — 

#£5tKlJ:9 200mm (O^y-^h Vfc* Z.flh<D^^ 1250 t C^»UfcO*>> i& 
^ffMUT^5mm (DW^Lt U 700~1200^^J^^i&i:^»aSrifeUfc o 
#CVvt\ ^ff»«t«9OTlmm tf>^®&i:U 700~1200<C©^#6&*rV\ ^5te^ 
Strife bfdo - (OfitMB&Mfct)* 1 mm X 30mm X 30mm <D^ l^Zf/V*® Y) fcfc| U TIE 

<I»fbfflK*> 

^#||^Tt?> 800°C^M$^fc^f^ 1000 ^APf^ti-S^t; 

m&5m&t>,*<Mm0tm<OBM&&WfeU Sa&& 0.1mg SWifcb 
(O) , SS^O-lmg ifllH^ (x) ^fFffibfc 
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^X\ 1000°CX600 mm (8 0 0^x100 Iffiffl&Jd 0^tdJP5t^trfrV\ _b 
Fe, Cr *5j;tF Si O^-Tcm^tU*^ »m^14^Htf^^l«H-^, 10% A A 

<D Fe, Cr & £tf Si ©i^iSJ3Slltf^7X^M^ (Inductively Coupled 
Plasma-Atomic Emission) «fc o T>fei;##f U ^ <D%g%zfr £> Fe, Cr *3 £0* Si 
5nH£>#fWft (&mmfcMirZ> mass%) £r3fc£>fc 0 
<f«^§tSc£>?l!l^> 

IW!S^i5:«s T/l^^ffl^-e 20mm X 5mm (£>f$|S|-3r 20^* £> 5t:/#-T?#i& 
U 900°CiC^|U/c^*^fRl^TliSSr Lmm £Ufc££, (L-20)/20 & (900-20) <C 

mM.m7zmn, i2©j:5^ lnt 20mm &<d ?t foxmmfcm*mi<Dm* 

(20mm ^ N WM • lmm *5 5mm) £rft£#S JrT^tt-^tt© Pt ^SftSOTUl, 
m&mmm <D Pt j8££rg^ U 0. 2MPa ©#M£r;W fc^-X? 800°C©^^ 1 B# 

ml, i.2a (Dnm%mvfcWr£-<Dm&%mfeu nhfhtc.mnm^.m^(omm 

£1\ Wm^^^tm (8 0 0^x 1 0 00W ^oV^TmKi-5„ ^2 
C, Si, Mn, Cr $S£T$ Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Zr, 

Hf frbmt£titc.im£i±<D$mi)K ^m^mm^M. Fe-cr -a^t- m 0 , m % 

^»Ufc No. 2 No. 1 2*3£t£ No. 36 a*£> No. 47 ©Wt ^3i^-T 

j: ^\zmmt^umii<D^m^<Dmm^^fi^ Fe *, cr **sj;t^ si mK 
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DBrffi Fe]+[*f ffl Cr]+[#fm Si] ^0. 01 mass% • ■ • (2) 

r^T\ DPrffiFe]: WflMfeKl'MftS Fe*(raass%) 

[flfffl Cr] : #f ffiW^^frS Cr * (mass%) 

[«f ffl Si] : <lfttH»l^*tvS Si * (mass%) 
»^tt^mtffW^i-^tbS Fe fi, Cr J;T* Si fitf*. t&l34dRtt , ¥H£# 
UTTia© (1) 5£&V ^-m l ^>^IS UTV ^fc 0 

[^lf|±}Fe]+[WttlCr]+[^ftliSi]^0.03 mass% • • ■ <D 

WfWFe]: ^fffiW^*tl/SFeS(mass%) 

Dtrfttl Cr] : WttMfct^*H5 Cr *(mass%) 

[WttJ Si] : WmW-^frS Si * (mass%) 
rofc£\ m 2 KTjk-tX 5 ^T^t^ftftS^ft < , Mo, Nb 

»Win3i^(1000°CX600hr)^^oV^t>> *2© No. 2—12 *3 
.fctFNo.36 ^fe No. 47 J^UfcJ;?^ 4>S<£> Sc, Y, La, Ce, Pr, Nd, Pm, Sm, 
Zr, Hf bmt£frZ> 1 WSLk&WMli-Z iiiaoT, ^^^wtiiiite^w 

^#-r5rt^-e#fc 0 *fc> mmemi*. « n 0 . 2-12 & n 0 . 36 &b 

No. 47 fc^UhJ:^ Wfavfe 20°C^f> 900°C-e 13. 0Xl0VXOT£fcoT:J3 «? , 

#;fcfe*tS. No.2~12*5j:t^No.36 No. 47 iJ^bfcJ: 5 

fc x V ^ftfc 5 0 m Q • cm 2 t ft o T*5 <9 > SI^J^D^S^^^ ± & S^JS 

ZtlKML>X, C, Si, Mn, Cr, Mo, Nb *3 £t£Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Zr, 

£ftv\ 
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mZ-tt. No. 33 t No. 34 ^h^h^E^^WPP 9-157801 2 © 

No.5 ^HI^Pl 0-2 8 0 1 0 3-^©^10No.3 i-ov^ IrHH^* b3rUfc*> 

©-efcs^ MMb&^^JBSflB^^Sv^*^ «ftaat«»qib<i*v\ No. 27, 

No. 52 Ct^5&V^^^mo^J^S^^~f^^i|{|^ S^^Cffi 

©ii^^fS-CfcofCo £fc N No. 28, No. 53 <0**3pk> J: 5 WfflUft Cr 

jnxtt&a*5wr*»»)*N tt«^LTt>iff^i5o &e>t^ N0.24, 

No. 49 5 ^Cft^pftv>^^}*, Cr fc*tt*oVvt^"3& Cr 

iii^^S^Truxv>-5o #*©Si £rgt?No.25, No. 50 ©W^tt, 

mfcm i k£j$frZ>o %:<Otc#>, No. 26, No. 51 <DW&<0& 5 Mn *tf5#V^ Ifcffc& 

m&&<t£*>&gxmmmttm&m& j f*.Zo *fc> N0.29, N0.54 

Mo ©»te#PXtt&^b£^5fctt-e, Wm$mfo& 9 > IBHStfbtfeSl 
_hKitt«)*l>3a*H:J&V\ Nb ©i§1^ (No. 30, No. 55) t>lR)«"C«>«. 0. l^Mo 

/Nb^30 ©^#^fc$JfcV>#^ (No. 31, No. 32, No. 56, No. 57) fctt* *rfcH*a* 

Sc, Y, La, Ce, Pr, Nd, Pro, Sm, Zr, Hf # % 0^jqT*fe^^\ $>5V^ 
#»9H6fflj&»&*MT/5 No.U No. 1 3-3 2©**Jft-?WU * 2 ©S5 UX(DM^^<D 
t&mz&^X, No. 16, 23 £ 26 &m%, «fcfb*i*6S-(W^)^L.TVNSo - 

V^-^«W3fe^V\ ilfktfi*6SW^^Sr^$*V>No.l6, 23, 26 

£ttfll2 

10 5 0 U 6 0°C©?1^ QSmtl 5mass%+^o^ 5 mass%) t£g*L 
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m©[WWFe]+[^fffiCr]+[^ftt}Si], £U$3g0g& *3 ^tjWtiS&dWtfc ^ 
WBfefbttWR : 1. 6g/m\ Wmi^O^^ •• 60. 2g/m 2 . iBSKbtt8*RStl«©[*fttJFe] 
+[^ffiCr]+[#ffflSi] :0.03mass% (lu) , 0. 50raass% (^) . ««£tfc : 12. 6 X 10^ 
/°C, m^^L2ia^:28mQ-cm 2 T?feofCo «l©No. 2<&m£&®KM^*'-= t 

■mstm&ft. ^r^-etb no. s^mmmawm^mmm ■ 1. 7g/m 2 , »m 

Mf»:64.3g/m\ flj^^^n5il*^^0[^mFe]+[^WCr]+[^WSi^ :0.05mas 
s% (Iff) „ 0.54masS% («) , MSHMt : 12.4X10-VC, : 28mQ -cm 

\ uo.2<DmM%mMfc. mmttmz&i ■ 1. 5g/m\ w^fbiife&n^^^s^g/m 2 , » 

^'I^P3^^HU^©[ffWFe]+[WWCr]+[^fWSi] : 0.05 mass % (hu) , 0.51 mass 
% (m) > %mmm- 12.6X10V"C> mM£^^:27mQ-cm 2 -e;fcofc 0 
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T) «rP^bfc 0 fc*5, 3&«^4<Z>fF#te. ^fs/fyr^b^^T (YSZ) £ 
*®&$it*J¥£ 0.2mm, 105mm ft<DWm&<0-tt^ NiO YSZ «&5fcSr NiO £ 

YSZ *s«ftjfc-C 4 : 6 Icl^-SJ: 5 fcS&g-Ufcl&ffi WS) 5~ 
U^^Atfcfcfc YSZ ^^«*itT* 8 : 2 fclfcS <fc 5 lC»£UfcB« 

105mm ^©^M^fcKi-El 3 <Z>£ 5 fcSHS 0. 5mm ©tf^SfcEfrffl© 5mm 10 ?K 

5mm WW-e§Jg!KjPXU *»^«S&a^MWfcBBUfc. WiitII» 
99. 9999%) «\ ^B^BOfcit^ 3<TC©^«:« UT««S»&ft 0. 2A/cm\ 

75ox:-v&mmk&ft*\ iooo ^ram^^ff^ £ o xmfi&vm&fm ufc D 3*ais 

£JLhtBKUfc.J:5K:, *%WfcJ;H«r, Fe-Cr^^ Mo Nb 3r8E^« U * 
fcfcl, Sc, Y, La, Ce, Pr, Nd, Pro, Sm, Zr *5J;T* Hf ©*a>£>3SfcSl/5 
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1 





fl: ^ # (mass%) 




No. 


C 


Si 


Mn 


Fe 


Lr 


MO 


XTU 

1ND 




MO/ l\U 


1 


0.004 


0. 11 


0. II 


Bal. 


1 ft cc 

iy. oo 


x. yy 


O QA 
U. 04 




R 89 




2 


0.004 


0.11 


0. 10 


Bal. 


1 ft 

19. oo 


1 CY7 

i. y / 


ft QQ 
0. OO 


La: 


0.05 


R 07 
0. 57 1 




Q 
o 


0. 004 


0. 11 


0. 10 


Bal. 


1 ft ftO 

19. 98 


O f\A 

Z. 04 


ft 07 

0. ol 


Y: 


0.07 


0. OX 




A 
*± 


0.005 


"0. 13 


0. 10 


Bal. 


20. 11 


O ftl 

Z. 01 


ft OQ 

0. oo 


Zr: 


0. 15 


o. 




D 


0.004 


0.10 


0. 10 


r* 1 

Bal. 


oa AO 

20. 03 


i. yi 


ft QQ 

0. oo 


Hf: 


0.08 


K 7Q 

0. IJ7 




a 
o 


0.004 


0. 11 


0, 11 


Bal. 


OA A 1 

20. 01 


O ftl 

Z. 01 


A OA 

0. o4 


Sc" 


0.03 


R Q1 

o. yx 




7 


0.006 


0.12 


0. 10 


Bal. 


19. 95 


O 11 

2. 11 


ft Ol 

0. ol 


Ce 


:0.06 


ft Q1 
0. Ol 


mwm 


o 
o 


0.006 


0.11 


0. 13 


Bal. 


19. 77 


1 ft A 

1. 94 


ft OCT 

0. oo 


Pr 


:0.05 


E CA 
0. 04 


&wm 


Q 


0.004 


0. 11 


0. 13 


Bal. 


1 A A/* 

19. 86 


O f\A 

2. 04 


ft OCT 

0. oo 


Nd 


= 0.05 


0. OO 




10 

XU 


0.005 


0.10 


0. 12 


Bal. 


OA "1 O 

20. 12 


O AO 

Z. Oo 


ft O/l 

0. o4 


Pm 


= 0.06 


K Q7 




1 1 
XX 


0.004 


0.10 


0. 12 


Bal. 


20. 45 


1 ftft 

1. 90 


ft oo 
0. oo 


Sm 


:0.05 


R 7ft 
0. #0 




19 
X£ 


0.003 


0.13 


0. 11 


Bal. 


20. 08 


O 1 o 

2. 13 


ft OA 

0. 34 i 


La 


:0.71 


ft 9ft 
0. ZD 




13 
xo 


0. 150 


0. 10 


0, 12 


Bal. 


20. 09 


2. 13 


A Ol 

0. 31 




£ Q*7 
0. O/ 


mm 


1 A 
X4 


0.004 


0.05 


0. 11 


Bal. 


1 A O TT 

19. 35 


O 1 o 

Z. lo 


ft oo 
0. oo 




ft ftl 
0. OX 


tmm 


15 
Xo 


0.005 


0.72 


0. 13 


Bal. 


1 A IT A 

19. 56 


1 Oft 

i. ©y 


ft oc 
0. oo 


— 


c AO 
0. 4U 


tmm 


Ifi 

xo 


0.005 


0.13 


1.83 


Bal. 


19. 99 


A A"l 

2. 01 


A O A 

0. 34 




K Q1 

o. yi 


tmm 


17 
X/ 


0.005 


0.11 


0. 11 


Bal. 


14. 75 


O AO 

2. 08 


ft oc 

0. oh 




K OA 

o. y4 


imm 


18 
Xo 


0. 005 


0.12 


0. 11 


Bal. 


30. 29 


1 AVI 

1. 94 


ft OA 

0. 34 




0. # 1 


mm 


1Q 


0.004 


0. 11 


0. 12 


Bal. 


19. 87 


A 1ft 

0. 10 


ft oc 
0. ob 




0 9Q 
U. Zo 


mm 


90 


0.005 


0. 10 


0. 13 


Bal. 


19. 73 


A 1 /I 

4. 16 


ft OA 

0. 34 




19 OA 
XZ. Z4 


mm 


91 
zx 


0.004 


0. 12 


0. 11 


Bal. 


20. 04 


O AA 

2. 09 


ft Oft 

0. 20 




1ft AC 
10. 40 


mm 


99 


0.004 


0.11 


0. 12 


Bal. 


19. 54 


A A1 

2. 01 


O A A 
Z. 41) 




ft QA 
0. 84 


mm 


9°. 


0.004 


O.09 


0. 11 


Bal. 


20. 05 










mm 


24 


0.300 


0.09 


0. 12 


Bal. 


20. 35 


2. 04 


0.33 




6. 18 


mm 


25 


0.006 


3. 50 


0. 09 


Bal. 


19. 88 


1. 94 


0.32 




6.06 


mm 


26 


0.004 


0.10 


2. 20 


Bal. 


20. 03 


2. 15 


0.38 




o. 66 


mm 


0*7 
Z/ 


0.006 


0.12 


0. 09 


Bal. 


6. 24 


1.99 


0.35 




5.69 


mm 


28 


0.005 


0.10 


0. 12 


Bal. 


45. 22 


2.02 


0.36 




5.61 


mm 


29 


0. 005 


0.11 


0. 10 


Bal. 


20. 12 


6.11 


0.34 




17.97 


mm 


30 


0. 004 


0. 12 


0. 12 


T> 1 

Bal. 


1 A AC 

ly. 4o 


1 Q1 

i. yi 


A OR 
4. 00 




fl 4.7 


mm 


OX 


0.005 


0.11 


0. 13 


Bal. 


20. 18 


0.03 


0.39 




0.08 


tmm 


32 


0. 006 


0.09 


0. 11 


Bal. 


19.75 


i 3.64 


0. 12 




30. 33 


mm 


33 


0.024 


0.42 


0. 51 


Bal. 


.21.94 






La: 0.03 
Zr:0.24 




mm 

JP9-15 
No. 5 


34 


0.030 


0.45 


0.63 


Bal. 


24.10 






Hf :0. 15 
Y:0.02 




JP10-2 
80103 
©No. 3 
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Ma 


Yfc ^ ft (mass%) 


m m 


C 1 Si 


Mn 


Fe 


Cr 


Mo 


Nb 




Mo/Nb 


35 


0 024 


0 15 


0. 16 


Bal. 


21.80 








La: 
Zr: 


0. 03 
0. 27 


— 


- ■ 

mm 


36 


0. 145 


0.11 


0.09 


Bal. 


19.87 


2. 01 


0. 35 


La: 


0.06 


5.74 




37 


0.005 


0. 05 


0.12 


Bal. 


20. 11 


1.97 


0.34 


La: 


0.04 


5. 79 




38 


0.004 


0.81 


0.09 


Bal. 


20.06 


1.99 


0.33 


La: 


0.05 


6.03 




39 


0. 005 


0.12 


1. 45 


Bal. 


19.87 


1.98 


0.33 


La: 


0.05 


6. 00 




40 


0.004 


0.09 


0.12 


Bal. 


14.87 


2. 11 


0.34 


La: 


0.06 


6.21 




41 


0.004 


0.11 


0. 13 


Bal. 


30.32 


2. 01 


0.32 


La: 


0.05 


6. 28 




42 


0. 005 


0.12 


0.13 


Bal. 


19.74 


0.11 


0.37 


La: 


0.07 


0.30 




43 


0.004 


0.11 


0.09 


Bal. 


20. 01 


4.21 


0.32 


La' 


0.05 


13. 16 




44 


0.005 


0.11 


0.10 


Bal. 


19. 98 


2.01 


0.21 


La 


0.06 


9.57 




45 


0.005 


0. 13 


0.09 


Bal. 


19.99 


1.94 


2.40 


La 


:0.03 


0.81 




46 


0. 004 


0.13 


0.11 


Bal. 


19.58 


4.35 


0.15 


La 


:0.04 


29. 00 




47 


0. 005 


0.11 


0.11 


Bal. 


20.08 


0. 30 


0.50 


La 


:0. 05 


0. 6 




48 


0.005 


0.11 


0.09 


Bal. 


20.12 





— 


La 


:0.03 






49 


0.304 


0. 10 


0.12 


Bal. 


19.95 


1.94 


0.38 


La 


• f\ AC 

• 0. Ob 


5.11 




50 


0.003 


3.76 


0. 11 


Bal. 


20. 18 


1.98 


0.35 


La 


:0.07 


O. DO 




01 


0.004 


0.11 


2.10 


Bal. 


20.13 


2. 03 


0.32 


La 


:0.04 


6.34 




52 


0.005 


0.11 


0.10 


Bal. 


6. 19 


2. 12 


0.35 


La 


:0.03 


6.06 




53 


0. 006 


0.10 


0.11 


Bal. 


45. 58 


2. 08 


0.33 


La 


:0.05 


6.30 




54 


0.005 


0.09 


0.11 


Bal. 


20. 20 


6. 32 


0.32 


La 


:0.08 


19.75 


imm 


55 


0. 005 


0.11 


0.09 


Bal. 


19.87 


2.11 


4.05 


La 


:0.03 


0.52 


mm 


56 


0.004 


0.09 


0.12 


Bal. 


19.91 


0. 03 


0.41 


La 


:0. 05 


0.07 


tmm 


57 


0.006 


0.09 


0. 10 


Bal. 


19.81 


3.71 


0.11 


La: 


0.04 


33.73 
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2 



m 
Na 


tW^:80(TCxi000hr 


1000tX600hr 


VtU ^7 




(g/m 2 ) 




(g/V) 




1 


Qfa.Cr) s O* Cr 2 0 3 


1.5 


0 


-37.6 


X 


mm 


2 


(Mn,Cr) 3 04, Cr 2 0 3 


1.5 


• 0 


61.6 


0 


mwm 


3 


0fa,.Cr) a O* Cr 2 0 3 


1.6 


0 , 


65.8 


0 


&wm 


4 


0fa,Cr) 3 O 4 , Cr 2 0 3 


1.9 


0 


78.5 


0 


$mm 


5 


(Mn,Cr) 3 04, Cr 2 0 3 


1.8 


0 


72.1 


0 


mmm 


6 


(Mn,Cr) 3 0 4 , Cr 2 O s 


1.7 


0 


67.1 


0 


mmm 


7 


0Un,Cr) 3 O4, Cr 2 0 3 


1.8 


0 


69.2 


0 


mmm 


8 


(Mn,Cr) 3 0 4 , Cr 2 O s 


1.5 


0 


60.1 


0 




9 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


1.6 


0 


60.5 


0 




10 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


1.5 


0 


59.7 


0 




11 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


1.5 


0 


62.4 


0 




12 


(Mn,Cr) 3 a4, Cr 2 0 3 


2.0 


0 


81.8 


0 




13 


(Mn,Cr) 3 04, Cr 2 O a 


2.4 


0 


-25.4 


X 


mm 


14 


(Mn,Cr) 3 0 4f Cr 2 0 3 


1.6 


0 


-27.5 


X 


mm 


15 


0An,Cr) 3 O 4 , Cr 2 0 3 


2.1 


0 


-48. 1 


X 


mm 


16 


MnjOs, (Mn,Cr) 3 0 4 , Cr 2 O s 


12.8 


0 


95.4 


0 


mm 


17 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


1.4 


0 


-11.5 


X 


mm 


18 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


1.7 


0 


-40.0 


X 


mm 


19 


(Mh,Cr) 3 0 4f Cr 2 0 3 


2.2 


0 


-35.9 


X 


mm 


20 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


2.3 


0 


-14.6 


X 


mm 


21 


Oln.Cr^O* Cr 2 0 3 


1.9 


0 


-32.3 


X 


mm 


22 


(Mn,Cr) 3 0 4) Cr 2 O s 


1.6 


0 


-53.9 


X 


mm 


23 


(Mn,Cr) 3 0 4 , Cr 2 O s 


3.2 


0 


13.5 


X 


mm 


24 


Gfa,Cr) 3 0 4 , Cr 2 d 3 


3.1 


X 


-12.7 


X 


mm 


25 


0fa,Cr) 3 O 4 , 0r 2 O 3 


3.3 


0 


-51.2 


X 


mm 


26 


l&DzOs, 0in,Cr) 3 O 4 , Cr 2 O s 


16.4 


0 


132.1 


0 


mm 


27 


(Mn.Cr^O* Cr 2 0 3 , Fe 3 0 4 


100^ 


X 






mm 


28 


(Mn,Cr) 3 0 4 , Cr 2 O s 


3.5 


0 


-24.5 


X 


mm 


29 


0fa,Cr) 3 O 4 , Cr 2 O s 


3.4 


X 


-5.4 


X 


mm 


30 


Qki,Cr) 3 O tt Cr 2 0 3 


3.1 


X 


-70.5 


X 


mm 


31 


Ola, Cr) sO^ Cr 2 0 3 


3.3 


0 


-36.3 


X 


mm 


32 


0fo,Cr) 3 O 4 , Cr 2 0 3 


3.5 


0 


-10.7 


X 


mm 


33 


(Mn,Cr) 3 0 4 , Cr 2 Q 3 


12.8 


0 


90.2 


0 


m$m 

JP9-157 
801© 
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^2 



No. 


^^f*: 800tXl000hr 


1000*0 X600hr 


46 % 




(g/m 2 ) 


WfiJSt 


(g/m 2 ) 




34 


(Mn Cr)oOi CroO* 


11.5 


O 


90.5 ; 


O 


JP10-28 

A1 AO s*T\ 

No. 3 


35 


(Mn,Cr) 3 04, Cr 2 0 3 


10.5 


O 


* 88. 4 


O 


j*;i5Sg*l 


36 


(Mn.Cr^O* Cr 2 O s 


2.4 


O 


~ 74. 5 


O 




37 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


1.6 


O 


69.4 


O 




38 


(Mn.Cr^O* Cr 2 0 3 


2.1 


O 


70.1 


O 




39 


(Mn,Cr) 3 04, Cr 2 O a 


9.8 


O 


75.4 


O 




40 


0fa.Cr) s O* Cr 2 0 3 


1.4 


O 


68.7 


O 




41 


(Mn,Cr) 3 0 4> Cr 2 0 3 


1.7 


O 


69. 1 


O 




42 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


2.2 


O 


75.9 


O 




43 


(Mn,Cr) 3 0 4 , Cr 2 0 3 


2. 3 


O 


na a 
/O. 4 




5GfcRB4d33 


44 


(Mn,Cr) s O A Cr 2 O s 


1. y 




ocs. y 






AC 

45 


(Mn, Cr) 3 04, Cr 2 0 3 


1 £ 
I. O 




A8 9 
Oo. z 


\J 




40 


vMn, or; 3U4, or 2 u 3 


9 1 
Z. 1 


O 




O 




AT 

4/ 


vMn, Cr; 3 L>4, ur 2 <J 3 


9 9 
z. z 


0 


7^ 1 


O 




AQ 

4o 


IMn, Lr; 3 <J4, ur 2 u 3 


^ 1 




106 7 






4y 


/w— p_\ p-\ p_. f-\ 


9 

0. z 


0 


110 ^ 

XXV/. 0 


V-/ 




oU 


\iuii, v^x / 3 v— ' 4> wi 2 Vw ^ 3 


3.3 


O 


101.8 


O 




ol 


Mn 2 O s , (Mn,Cr) 3 0 4 , Cr 2 O s 


16.6 


O 


138. 9 


O 




52 


(Mn,Cr) 3 04, Cr 2 0 3 , Fe 3 0 4 


100^ 


O 




O 




53 


0in,Cr) 3 O 4 , Cr 2 O a 


3.4 


O 


103.2 


O 




54 


Oin.CrJaO* Cr 2 0 3 


3.6 


O 


104.5 


O 




55 


(Mn,Cr) 3 04, Cr 2 O s 


3.2 


O 


111.7 


O 




56 


(Mn,Cr) 3 0 4 , Cr 2 O s 


3.3 


O 


118.9 


O 


tmm 


57 


(Mn,Cr) 3 0 4 , Cr 2 O s 


3.4 


O 


107.4 


O 
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No 


C«fmFe]+[*fWCr]+[*fWSi] GnasfiK) 


(low^^m/ 
<c) 


tt 
(mQ 'cm 2 ) 








1 


a ao 

0. 03 


f\ CI 


12.6 


26 


mm 


2 


0. 03 


a ac% 


12.6 


26 


zmm 


3 


0. 03 


A CO 


12.5 


27 


mmm 


4 


0. 03 


A C1 

U. ol 


12.5 


29 


mm 


5 


0. 03 


A AO 

0. 48 


12.4 


29 


mm 


6 


0. 03 


A CO 

0. 53 


12.5 


29 


mm 


7 


0. 04 


A CC 

0. 55 


12.6 


28 


wnm 


8 


0. 03 


A CI 

0. 51 


12.5 


26 


wm 


9 


0. 03 


A A O 

0.48 


12.6 


27 


mm 


10 


0. 03 


0. 48 


12.4 


25 


mwm 


11 


0. 03 


0. 48 


12.5 


25 


mm 


12 


0. 03 


i\ At* 

0.46 


12.6 


30 


mm 


13 


0. 04 


A CI 

0. 51 


12.5 


45 


mm 


14 


0. 04 


a rc 

0. 55 


12.6 


30 


mm 


15 


0, 03 


A ACS 

0. 49 


12.4 


31 


mm 


16 


0. 03 


A A Ci 

0.48 


12.5 


114 


mm 


17 


0. 04 


A CO 

0. 53 


12.5 


25 


mm 


18 


0. 03 


a cc\ 

0. 50 


12.4 


26 


mm 


19 


0. 01 


A A A 

0. 04 


12.6 


42 


mm 


20 


0. 05 


a r~A 

0. 59 


12.6 


41 


mm 


21 


0. 02 


A AO 

0. 03 


12.5 


29 


mm 


22 


0. 06 


a r* A 

0. 69 


12.5 


26 


mm 


23 


0.005 


A At 

0. 01 


12.5 


52 


mm 


24 


0.03 


0.48 


12.6 


51 


mm 


25 


0.05 


0.54 


12.4 


152 


mm 


26 


0.04 


0.51 


12.5 


128 


mm 


27 


0.03 


0. 50 


12.5 




mm 


28 


0.07 


0.71 


12.4 


55 


mm 


29 


0.06 


0. 63 


12.6 


56 


mm 


^0 


0.07 


0.72 


12.6 


53 


mm 




U. vvi 


U. 


12.5 


51 


mm 


32 


0. 009 


0. 19 


12.5 


59 


mm 


33 


0.005 


0.03 


13.5 


320 


JP9-15780 
l£>No. 5 


34 


0. 006 


0.03 


13.4 


304 


JP10-2801 
03©No. 3 


35 


0.004 


0. 02 


13.2 


298 


mm 


36 


0.04 


0.47 


12.5 


42 


mm 
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iP9 
No 


C*fffiFe]+C^faiCr]+[^ffflSi] (mass%) 


(10^f^:*6^/ 

t:) 


/-dEr 

m 
(mQ •cnr) 








37 


0.04 


0. 51 


12.6 


31 




38 


0.03 


0.48 


12.4 


32 




39 


0.03 


0.45 


12.5 


49 




40 


0.04 


0.55 


12.5 


24 




41 


0.03 


0.42 


. 12.4 


28 




42 


0.01 


0.04 


12.6 


30 


nt% nt*i A-rart 


43 


0.05 


0.59 


12.6 


32 




44 


0.02 


0.03 


12. 5 


29 




45 


0.06 


0.54 


in C 

12. 5 


26 




A /* 

46 


0.01 


0.03 


19 £ 

lz. 0 


91 




47 


0. 01 


0.04 


19 A 


OO 
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48 


0.006 


0. 01 


IZ. 0 


C/1 
04 




49 


0.03 


0.45 


19 C 
1Z. D 


CO 

OO 




50 


0.05 


0.56 


19 A 
JLZ. 4fc 


1 *7Q 




51 


0.04 


0.49 


19 E 
1Z. 0 


19E 




OZ 


0.03 


0.51 


12 5 

16. «J 






53 
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0.70 


12.4 


56 




54 
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0.65 


12.6 


54 


mm 


55 
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0. 71 


12.5 


51 




56 
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0.20 


12.6 


53 


mm 


57 
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0.19 


12.5 


59 
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1 . C : 0. 20 mass%£JtTx 

Si : 0. 02~1. 0 mass% % 

Mn : 2. 0 mass%^T^ 

Cr : 10~40 mass% > 

Mo : 0. 03~5. 0 mass% N 

Nb : 0. 1^3. 0 mass% , T?^o 

0. l^Mo/Nb^30 SrifiRtU 

Sbfc, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Zr *5£tfHf <D^ frbm\f*lZ> im&fr 
r±25BBJLh«r^t|-e 1.0 mass%£TF^fU Fe & «£ & • 

%tm®K-$-&tlZ> Fe ft, Cr *33<3;tf Si MtiK HWBAJR*mKl*l" UTT1S<£ (1) 5££ 
SUE l/r v > SM-m^^^o 

Rfftfcl Fe]+[#fffi Cr]+[#ffcfcJ Si] ^0. 01 mass% •••(!) 
r^-C. [flffcfcJFe]: ^ftfcl^-S-*tlSFe»(mass%) 
Wrm Cr] : *ff tlZ Cr ft (mass%) 

DBf ffi Si] : *fffi«bK:-££jh,<5 Si ft (mass%) 

3. BWSJClSfcH:* 2 {2133V ^T, 8 0 0t©®lfM«T, 2&»o$Jwfc<fct> 
10 0 O^gLh^bfcNF^. tida^fttJ^lZl^ttS Fe ft, Cr ft*5j;t* Si 

. [|TtfclFe]+[^ftiiCr]+Wtt|Si]^0.03 mass% • • -(2) 

rr.-e, DBfttlFe]: ^ffffiW^^tbSFeft(raass%) 

mm Cr] : VvMmz$$-tlZ Cr ft (mass%) 

mm Si] : *f m#l^#^ tt5 Si ft (mass%) 
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&mtf$ttzM lttis© ( 3 ) ^x^zm&mm&mww-o 

ttiflti Fel+mm Crl+Wfm Sil^O. 02 mass% • • • ( 3 ) 

mm Cr] : #f fcfcj Cr ft (mass%) 

mm Si] : #f £tI«£-g-£ *L5 Si i (mass%) 

8. m^m.i~e(DBM(Dm^m^^x, mmmnmm^m^m\ mwmtm 

9 . n&A i~8 o)im(Dm^m^^^ntcMw^m^m^^m^mim.<t 

10. C : 0. 20 mass%£JLTs 
Si : 0. 02~-l. 0 mass% % 

Mn : 2. 0 mass%£AT\ 
Cr : 10~40 mass% % 
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Mo : 0. 03~5. 0 mass%^ 

Nb : 0. 1~3. 0 wass%-^^o 

0. 1 ^Mo/Nb^30 &mtz. U 

££>fc:, Sc, Y, La, Ce, Pr, Nd, Pin, Sm, Zr *5J;TJ* Hf <D*frbm\3tlZ> I8*fc 
kt2®£JLh&#fH? 1. 0 mass%ETF^rU Fe & <£ WpBI«]^»^ b 

*©«ftH4fem'&*^* Fe ft, Cr ft*3J;T*Si MtK tm^MM^M'UXT^cr) (1) 

C^ttJFe]+[Wl±lCr]+CWttSSi]^0.01 mass% • • ■ <D 
rtT, CWttJFe]: *fffi*R^*ft5 Feft(mass%) 

mm Cr] : #f m^^&;fb3 Cr S(mass%) 

D&ffctJ Si]: ^f^Kl^ttS Si ft(mass%) 

i2. awcsi o~i i ©^sco»*pfiK:3sv^ £ hi^mmmu a>*v^ $ 

13. tt&Kl 0-1 2©^*©S»^SK13SVNT. f&BE^*^&R*m«\ 
££>t£. fflii&lLt^ J t©Wtti4fc^*^S Fe ft, Cr ft&itf Si fulftfe 

mm Fe] + [tff m Cr] + DtfffctJ Si] ^0. 02 mass% • • • ( 3 ) 
r^-e, DflftHFe]: *ftfc|^}-^tb5Fe*(mass%) 

mm Cr] : *f artfefc-^* tb* Cr ft (mass%) 

D&f fcti Si] : *f ttM&fcll^fr* Si ft (mass%) 
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i4. m^io~i3<D&n<nm#mz.&^Xs t6mmmm&m$m&\ £k 

16. tf^i o~i 3oftt©tt«^v^T, mm&nm$£Jimm*. 

17. it^io~i 3<D&M<Dm-&mz.&^x^ mmmmm^mu^. 
is. m&mo~i 7 <Dm^<Dm&mz.&^x^ mrnmmmm&fmmK m& 

1 9. fflW&Sl 0~l 7©ffiK©fB3jC5(K:33V^ liuie»mm/B^WW^ @# 
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